Protective effect of erythropoietin against ketamine-induced apoptosis in cultured rat cortical neurons: involvement of PI3K/Akt and GSK-3 beta pathway.
Erythropoietin (EPO) prevents neuronal cell death through the activation of cell survival signals and the inhibition of apoptotic signals in models of neurodegenerative diseases. Here we investigated the neuroprotective effect of EPO in ketamine-induced neurotoxicity in primary cortical neurons. EPO in combination with ketamine greatly increased the cell viability and reduced the number of TUNEL-positive cells. To elucidate a possible mechanism by which EPO exerts its neuroprotective effect, we investigated the phosphoinositide3-kinase pathway using LY294002. The neuroprotection of EPO was prevented by LY294002. Immunoblotting revealed that EPO induced the phosphorylation/activation of Akt and phosphorylation/inactivation of glycogen synthase kinase-3beta (GSK-3beta). Moreover, the caspase-3-like activity was increased by addition of ketamine, and decreased by administration of ketamine with EPO. Decreased caspase-3-like activity by administration of ketamine with EPO was restored by LY294002. Our results suggest that PI3K/Akt and GSK-3beta pathway are involved in the neuroprotective effect of EPO.